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(54) COLOR IMAGE CHANGING METHOD 

(57)Abstract: 

PURPOSE: To simulate the weather and time changes on the 
same scene after producing the related change between the sky 
and object areas of a natural picture. 

CONSTITUTION: A natural picture is divided into a sky area 74 
and an object area 76. The light of the object is decided with use 
of a reflection model of the object and based on the sunbeam 72, 
the sky color 75, and the reflectivity 77 of the object. The light 
75 is decided by the mean picture element value of the sky color 
74. The color 74 is decided from the sunbeam 72 and the 
weather conditions including the clouds, the fog, etc. Then the 
sunbeam 72, the conditions 73, and the color 74 are decided with 
designation of a weather parameter 71 . Therefore the total 
simulation of the natural picture is attained in regard of the 
weather and time changes with change of the parameter 71. 
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r k a = R a p ' /R a p 

g k a = G a p' /G a p 

b k a = B a p' /B a p 

*o^_t(Dtt®JcgS-rs^S:«r g * 
r k a = R a p ' /R a p * g 
g k a = G a p ' /G a p * g 
bka = Bap' /B a p * g 

[0081] K-t*B^fc> &<nmmh*t&jji<Dm8L<D 

[0082] m=\z. &<Dmm<Dmmz*D\,*xi&'<2>. 30 
[0 0 8 3] &(Dmm*. i£ft$><Dyt&&fz*>te^t&ft 

So *tfrt>*>s »0>&\Z^£yt<D&*RVfrttZ>Z.t.\Z 

x. ±myt<Dm&*mK>^ft<Dm&t)mK*z£&m 

&<D#WLm&'J>tSi<-rz>Z£\z±r). 

(Dmmz^x, m<D?i&*mmTzz£>b*;mx$> 

So 

[oo8 4] mraic *R§iag («rM) ^a^-> 3 
x. w&*<Dmm&ft&&tt&\z&{t?z<D\mMk&$> 



(9) ftli¥4-35829 1 

* k s) , Ka= (rka, gka, bka) £1 
[0 0 7 7] 



•(»7) 



*(3&8) 



•(*9) 



[0 0 7 9] 
[»9] 



[0 0 8 0] 
[»10] 



•••(SclO) 

ttt^>±^ict5 0 dot 

Ell 2^T<t3IC, iMffc^WfiPJU 2 2fcM3^ 
^HfciS&TS^TSSfttMtc^-rs^^^^l 2 
l&ffl&U 7 4 frp&mfrtm l 2 3k:a^ 

^nj^o^icsru xmxtt&ytiz&zmm-Jv 

[0 0 8 5] 

immmi *5&m<D-nmm*mi. 2, *5<ti* 01 

3-1 6£ffl^TS&9TrSo 

[0086] si, 2 \z*mmw<D&mmw y u-mx 

[0087] *&mmz. «rn, *<d 

vytmmTx. ^<o^^>^no^^nmz. 
®{*<DEzmm*&x.z> c £\z± o«i*fi^^ff ^o 
[0088] sr. 01 3ir*^^^rsfc^(D« 

i^n^^^t. S13013 9, 13 101*® 
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&$m* 1 3 4\m»&&m-r zt^v. i3i«cp 

U, 13 5 teEi&gg, 1 3 6 fcfflfc****-*-** 9 
— ^-fXr/Wi 1 3 2, 1 3 7&A*g@£^UTV> 

So 

[0 0 8 9] #5!J£0m> BJfeoT^*g^®^e>, g 

[0 0 9 0] Jf, S2&#ML^te>, 5r-*jfcffl0 
[0 0 9 1] i2 <0@ilfeA?7 2 1 IC*5^T, m 1 3 

ftm 2^^^ 1 3 1 o-vtmh, A/vzmmi 

3 8£«T, pjfiM^EU 1 3 4iC»*frrSo Sfctt, * 

®«1 3 1 lfc*^— 3 9T*0MA 
/DItmWl 3 8T. MM%'J 1 3 4fc#tffrT*. 

[0 0 9 2] 0 2(O-7X^^iW^CD^»2 2 fc*^ 
T, 0 1 SODMfil^^rU 1 3 4rt<0®«{C^^X, 01 

4 iC^rT <fc ^ fc» lift 1 4 1 14 2 

<os«i4 5 \zftm-rz>o zLoftmmmte. m»*mi 

3<D%"7—"r4 7S7V'i 1 3 6£3ta?U ^K^tlfc® 
«0£««0&#±0/a&1g»<H, Aa*^X 1 3 2TT 
*&£-r£££fc<fc0fT5o ^0®«1 4 2^ViT«, 
gC0M«14 4^fl»ffiU ffi0>«*14 2a> 
g0>®« 14 4 £Bfc^fc^0®« 14 3 SfMW 

DffrfcTSo ^S«*CDS«1 4 5lC^T 

147 J ttl&W<Dm& 14 6 £#B1U * 
ffi«l 4 5^SjB£eDgfcfrl 4 9SftfflLT^< fl S 
^tr; *©^K*WIB«W(i0583lfi*»l 4 1 0 
lt^<, £n£> 1 4 2, 1 4 3, 144, 14 5, 
1 4 6, 1 4 7, 1 4 9, 1 4 1 00)f^:> 

e>mm*7K-rm2<D-?x>;ffim2 3^ jiensn© 
ewBB 1 3 5 Kteffn*n5o 

[0 0 9 3] ^2®^Dy b2 4tC&^T, Ml 4<D$S 
fMM 1 4 7 OHJSfip^SHmfe^ra^^n y h * 
C =C-(Ca) 



(10) «f§8¥4-3 5 8 2 9 1 

*U S2©M^ N;Mftffl2 5fc43VVT\ fe^fflrtcO^ 
Cs, ISSeCa, M3feMfi Cap, fi:r 

^2 6ii m 1 3 <z>ettg« 135 icfftwsns. 

[0 0 9 4] ^ h;bco»a«. »«#63WRfclH«L, 
TV>S««¥2-119827 ^CD^tCcfcOfT^o B 6 CDH 

2 t *«fi 6 3 h;KZ)#j&fc«ftbTffflrrS c 

JPCfflflU ^©&, WK3tfiG4«H»fiSmcD0jA 
£S6^. ttttfi'*? h;P6 2©&&£i»5<LbT#a6 

s« fe^^x^v^^ h;w6 stt> 4»*et3taReo2 

^T«fc 5 lw. nHfe^fSjCDtS^W 15 1M13 5 s 
YX^WI 3 6fc£7j*U SJWH-hT, ^OybjS 
^CMLT^^fittl 5 3JblC»*M 5 4£Jt£ 

Ttuf. =m&Qmz&\<>x%ifo& 155 

MVX^^>mm±\Z»» 1 5 7 ftSjfe-TttK* »]*> 1 * 

wiss^^jSo zzmi&anto<*>z.<D 2 ywi 5 6, 
1 5 8 ©J* i5i3 ***tu£ 3m±\z, 1 

5 3 0*5 15 9, 15 1 0 J4=Hft3SBfc*ViT» ¥ 
■ 1 5 6±0>1ftRl 5 1 1, 15 12T^D, HJRfi^ 
IBK*ViT2in6i:-hE««l 5 1 3 0>£j£tf4M*fil 

50 [009 5] 02^h;w^2 7m ytm& 

<<9 h)VC s, FFC b7 Sr^X^t^^ 

h*Cd©«»*nfn, Ms, Mb, MdlctWHK 
*<&#®*«£#«rrs. Ms, Mb, Mdte£TFcD<fc 
5l:l/T^^ 0 ^ 4 K^rPI^H® C fcl^ V>T, 

[0 0 9 6] 
[»1 11 

...(Si i) 



[»1 2] 

[0 0 9 7] 

bl=(C -Cs), b2=(C -Cb), b3=(C -Cd) 
al=(Cs-Cs), a2=(Cb-Cb), a3=(Cd-Cd) -*12) 
a4 = (Cs'Cb), a5=(Cb-Cd>, a6=(Cd-Cs) 



i»>fcfct, [»1 3] 

[0 0 9 8] 

Ms - a 1+Mb • a4+Md • a6 = b 1 

Ms • a4+Mb • a 2+Md • a 5 = b2 — (ftl 3) 

Ms • a6+Mb • a 5+Md • a3 = b3 
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£> m< JltfccfcDMs, Mb, Md$*M^t^T 
§5. 0 2<DJ&Sh*Hi?®«2 8 £01 3<Dm»**:V 1 

[0 0 9 9] H2(D^t^2 9TH fe^^U 

o we b t & * ^fisa©/^ ^ - * 
a* siMi, 2^m^nx^m^tm^(D2m<D^ 

fcttffi) a>£ffi£*TSo te<&££^£fr^&&frfe£ 

*£*^s^feecDH&<D^tcL> 3 sic, ±ga&# 

S*£S<fc5l;:TSo 
[0 10 0] 0 2 C9®&&Tte& 2 1 OTft 2£3E2t& 

x. sas^ur^^, A^wrs^^fc-r^o ^ 

fc, 3©^<X:/W 1 3 61C^tkU 

X 1 3 2T®»6D^i^ttg±0-^&}gfe-r^o _b 

fzT^tr>yT^o mm±<o^(Dm<D^(D^^)i\z 30 

[0 10 1] *86fc|B«a:3eK i E5 s >^©»*B, 

1 3 <Dm»**v 134 K^sns* 

[0102] ®2<D^&*^vmmbm2 1 2m 0 

1 4 <d^s« 1 4 3 \ztt-?z>^#x : r*m»&mm-r 

X^*B#£> 01 3(DM«^qEU 1 3 4(r«HWTS, 
[0 10 3] m2<Dm<D3T>mm±&2 l 4£*5^T 
016(:iti5C, 10f>^l/-M 6 2^ 

^U-hO^T«86^fT3o 01 6 (a) ©16 1#*# 
*£-r*3©gB$HM£^i-*£l*, 016(b) CD 16 50 



«fK¥4-3 5 8 2 9 1 
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2<frr>7v-v*iL m^mzm^^b z.t.\z^ x. 

3*7C«jg£ffr£-r*o r>^-M6 2 

©yffcfrftffil 6 3#, 1 6 Hc^tSlS/hEWd xCD 
£*©ylto!rrtl«l 6 4t^-(^S < fc'5ir, y^lft, 
&£Zf. z^mzj-y^V-hX 6 2&fig/K S&fck 
ttATSo 0 1 4 <D§S«E 1 4 4 V>T, 3 Xjtmm. 
&ffr£U 0 1 3 (DfBftfee 13 5 CfeM^o 
[0 10 4] 0 2Olf7^;^iTtt*2 1 6fc*V> 
Ttt. f£/fJT§fclCj£^£5K, 01 4<#J8WDg8#l 
4 10IC, ^W^fl'$nfet^OS^WtS:ff < 5^9g 

7 >r Mr <omm*mttx& < « 

[0 10 5] &±T. 9&mtt&m®L<Dmm > 
K\ ®&OBitt&*&XZZL\Z£V®#&omi*i7 

[0106] jktk, 0n*t, e^Pico^B#^ij 

[0 10 7] 01 <Z>3W$iiftl 1 fc^^tlt 
^O&lr^UfcVMi^K:, 02<DVX^ffr£2 2T, 
#ffiL£S<Dg&#iafa (01 4 CO 14 4) g<B&^ 
£<D®**_b (014O143) \z. >£tfrtrz>Z£\z±r) 

&m\z&mm<Dm*m^-?o znvz* 013^7-? 

>f^^K 1 3 6Jiic«ia^iii#> ^J;rX, SSP^H 
T^X13 2JCJ;0, 

[0108] 01 <Z>^#lffi£ 1 2 IC*V^T^«S 
S- C(D^<Dj&^te:J:r3> S*^®^Sr^-TS^ 

^<T*>^^ii»c£^rso 

[0 10 9] mi<DV$MA1]l 3 tCfe^T. ^JEbfe^ 
^SrA^-TSo 
[0110] 01 <7>;*B§tfcffifej£ 1 4 fccfe^T, A^J^f 

[0 111] 01O>^2fc^®«^l 5TI1 KJCS« 

bT'bctVio C<7>«i:^ 01O1 2, 1 3, 1 
4, 16, 17fc:fe^T, *» 

So 

[oii2] 0i<z>A»3te*dii 6tii xmvMz 
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22 



40-7(1989.8) j Tffift^nTV^. 5*?^ 

\z&v±myt<o±2t!&nvz><, 

[0 113] 7?li 010)^ 

\Jl 1 2 <J:*KtfcB*S 1 4 TStt$nT^<55*;^H& J0 

[0114] 01 ©fr*^ h Jl^BE 1 8 Ttt, 

95?&*£teJ;DCap**H-r*. £ft&. 2fi 



R 




R 


e 


- cos 0 




R 


a 


G 




G 


s 


• cos 0 


+ 


G 


a 


B 




B 


e 


■ cos 0 




B 


a 



[0 118] m 1 <Dm<D&& 1 1 2TH sil^ii 

[0 119] 01<Dfi£cD&Hl 1 3T?te, l&FETfr± 
<D±!&&m\Z£V&<D\»l&&&BlL. Kto&tt&ftii 

[0120] mmzm<D^<D^\z\t. m»±#<Dn 

[0121] 0iomon 1 1 5th *m<»&m& 
mzi?m-e®i 4(c<to, R^b&^fcjiagii 

[0 12 2] 1 6TM€«^fc 1 

17.1 1 skswc, *n?tt* mm, ?n&&nzm 
^ojifti i f ^^m^ 1 2 t-M^o 

[0 12 3] 

[sswoawg] ^k±\zm-<ft^mz^D. ij^sf&m 
mmz^x. &<om®, ^o>m^<om^\zn^x. 



LTfe#e#<D£t>&3lbfc«T. &j£4, 5, 6 \Z£ 
tt> Sb£4, 5, 6£jfckt, 7, 8, 9, lOWfh 

[0115] 0 1 <D&mm<n$&z 1 1 o^vi-r, 
l *r v ^ * m&&mmmz*<D%i &j*arr s r 

[0 116] 1 ITU ^LfeScO 

S, ±m<D&, ±&<D&m, ^ffi36ft3^6. *R§3fc£3E 
5tJPC s = I e= (Re, Ge, Be), 3&Sfc&eSH 
SfiCap=I a= (Ra, Ga, B a) £*5€, *B 

a£l 4©<i:5l:yi^ >#&ffo. 
[0 117] 
[*14] 



(« 1 4 ) 



[Hffi<o«m^KK] 

[h i ] **H©^«T**wBKiaM5'3 au- 

[0 2] *«^<Z>*Sfi«T?*SKr«?c^5E->5iV- 

[03] »#:^sit^&BiM-r5ae*tt«<z)ttPj0T? 

~ " ■ " ■ ■ " ~ ' *" 

[04] sw^^^Kn-r^flexttwonnBirft 

So 

[0 5] si^*ift5gT^?e*s»gcDi»^07?^So 

[0 6] JE»^'r;UftRWr<5a*a«©K9IHT?» 

So 

[07] *5ra©iitH*RW1-*BT»*. 
[08] ^ffl^^ftRW-T^HT?*©. 
[09] amttEftRHTtRTfeS. 
[010] S<O&M£-&Jfc£R|JiT*0T&<5. 

[01 1] mm^zy^^u-i^B xd±&&&®iw-? 

£0T*So 
[012] M7^M^te07?fe^. 

[013] **w<z>n»«^«s-rsA-H^xr«di 

£^T0T&£<, 

[014] ««©5MBSRMTS0T?&S a 

[015] e^* KiKDtttB»*Rffl-rs0T&*. 
[016] s^H^Tctta^eRn-r^B-cftd. 

[«F^<&R9I] 
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(13) 



24 
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(15) 



WH¥4-3 5 8 2 9 1 




n 1112 



ma /^*^ 



1110 



mm 




1111 si 



[HI 2] 
B 12 



121 





314] 

14 



[BJ1 3] 
@ 13 



137 



1*2 



-9 OX 

T 







CO 



» ■ 



A/D 



-158 



14S A___156 




tl 5 - 









' 4to J* 7 
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(16) 



-358291 



[015] 



n 6 
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